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Polymers play an essential role in everyday life as materials in automotive, packaging and electronics to 
compounds in medicine. Nevertheless, the finite supply of fossil fuels and lacking biodegradability of most 
synthetic polymers leads to an increased need for the development of more sustainable materials from 
renewable sources. The use of renewable natural products from forestry, especially hemicellulose and 
terpenes,1 offers a highly versatile platform for green building blocks. By using Nature’s own 
biofunctionalizations, enzymes can be used as green catalysts for the valorization of abundant terpenes from 
pine wood extractives. Enzymatic biotransformations enable mild processes for “activating” inert molecular 
building blocks to afford renewable monomers. By combining in vitro synthetic biology and polymer chemistry, 
we have generated a new bio based polymer starting from, a naturally abundantterpene found in wood. 
Specifically, acrylation of the terpene Sobrerol, which can be achieved§ both enzymatically and by using 
traditional chemistry, constituted a suitable synthon for Atom Transfer Radical Polymerization (ATRP); a 
common and widely used, controlled polymerization technique. Furthermore, we demonstrate that sobrerol can 
be generated from other abundant monoterpenes using P450-based biocatalysis. 
 
Thus, it could be shown that polymers with different targeted lengths could be realized in a highly controlled 
manner. Thermal analysis showed high stability and glass transition temperatures above 120 °C, which is in 
good agreement with other polymethacrylates. Besides using ATRP, the methacrylated Sobrerol was also 
successfully polymerized using RAFT (Reversible addition−fragmentation chain-transfer polymerization) as well 
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Figure 1 – Chemoenzymatic 
pathways from (−)α-pinene to 
PSobMA. 
 
